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Inner beauty in a monomorphic species: immune quality influences mate-
choice in Leach’s storm-petrel (Oceanodroma leucorhoa)
J.L. Zangmeister ‘07, J.A. Cerchiara ‘06, M.F. Haussmann, R.A. Mauck
Department of Biology, Kenyon College, Gambier, OH
Study Population and Sexing
We sampled 26 breeding Leach’s storm-petrel pairs during June and July of 
2006 at Kent Island, New Brunswick, Canada 
We used feather growth rates to determine sex based on the finding that males 
of this species grow their feathers more slowly during the breeding season than 
females (4). 
We pulled the outer right tail feather after 10 days of incubation and then again 
after approximately 30 days. Growth rate was the length of the rachis of the new 
feather divided by the number of days of growth.
Assortative Mating in Avian Species
Assortative mating is widespread in many avian species and is often
examined in the context of morphological traits (1).   
Recent evidence has also pointed to sexual selection for 
physiological attributes, such as male immunocompetence (2).
Triver’s theory of sexual selection (1972) predicts that for 
monogamous species with bi-parental care, both sexes should be
selective about mate-choice (1).
Conclusions
Our findings suggest that assortative mating is influenced by innate 
immune function in Leach’s storm-petrel.
We provide further support for sexual selection theory, which predicts 
that males and females should be choosy in monogamous species. 
This is the first study to demonstrate a connection between selection 
and innate immunocompetence in this species.
Potential Mechanisms of Selection
The major histocompatability complex (Mhc) is a critical component of 
immunocompetence, as its products present antigens to cytotoxic and 
helper T-cells to mediate the humoral immune response (6).
Past studies indicate the Mhc as a likely target of sexual selection in 
birds and other species(6). 
High Mhc variability confers an advantage by allowing an immune 
response to a diverse array of pathogens (7).  
Innate immune function may parallel adaptive immune response (8), 
so Mhc detection is a potential mechanism by which Leach's 
storm-petrels select for individuals of high innate immunocompetence.
Mhc recognition is thought to be related to odor cues in other species 
(9) and may signal immune quality of potential mates to Leach’s 
storm-petrels.
DISCUSSION
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Jack Cerchiara taking 
blood from a Leach’s 
storm-petrel adult
Leach’s storm-
petrels have 
large, tube-
shaped 
nostrils, and an 
excellent sense 
of smell, used 
for foraging on 
the open sea 
and for burrow-
recognition (3). 
Innate Immunity in Leach’s Storm-petrel
Leach’s storm-petrel (Oceanodroma leucorhoa) is a long-lived,          
monogamous seabird whose reproductive success requires bi-
parental care throughout incubation and brooding (3).  
Storm-petrels are monomorphic and without obvious 
ornamentation, making the factors mediating mate-choice in this 
species unclear (3).
Because no evidence has been found for morphological selection in 
this species, we tested innate immune response in Leach’s storm-
petrel breeding pairs to assess the role of immune quality in mate-
choice
Bacteria-killing Assay
We took blood samples from 
the brachial vein in the wing. 
We assessed constitutive
innate immune function with 
the bacteria-killing assay (5).  
We combined whole blood with
E. coli to assess response to a 
novel bacterial pathogen.
We compared the number of 
colonies formed on the 
treatment plate with a control 
plate (E. coli and media only) 
to calculate a blood score for 
each bird. 
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3-D structure of 
class II Mhc 
molecules, which 
present bacterial 
antigens to helper 
T cells during the 
humoral immune 
response. (Yellow 
& green=Mhc 
polypeptides;      
red = antigen)
http://www.cehs.siu.edu/fix/medmicro/mhc.htm
E. coli colonies formed 
after exposure  to avian 
whole blood from five 
different individuals
Jennifer Zangmeister reaching 
into a Leach’s storm-petrel 
burrow to capture an incubating 
adult
A Leach’s storm-petrel adult in its 
burrow during incubation – each 
incubation bout lasts several days.
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There was a significant positive relationship between the blood scores of putative males and 
females within breeding pairs of Leach's storm-petrels. Probable sex was indicated by feather 
growth rate relative to mate. Blood score = (1-# treatment colonies)/# control colonies
(y = 0.2988x - 0.0034, R
2
 = 0.392, p = 0.039)  
Do storm-petrels “sniff out” Mhc variability in potential mates?
A Leach’s storm-petrel adult in 
flight over the open sea
http://berksbirds.co.uk
